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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a duty cycle detecting circuit that 
detects the duty cycle accuracy, the performance of which will not 
deteriorate even if there are changing characteristics on a transistor by 
process mismatching. 

SOLUTION: The duty cycle detecting and correcting circuit comprise a first 
output driver 31 , a self-biasing circuit 33, a current source 35 and a second 
output driver 39. The first output driver 31 pulls up or down a first output 
terminal in response to a first input signal. The second output driver 39 
pulls up or down a second output terminal, in response to a second input 
signal. The self-bias circuit 33 adjusts a bias voltage, in response to the 
first input signal. The current source 35 passes a current through the first 
output driver 31, the second output driver 39 and the self-bias circuit 33, in 
response to the bias voltage. 
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mmms] mumimti k^-y^^j^. 

ffllBH 1 ^ttemm ^ (73 M 1 =^ ^ v-^ & tJ< 

tiJlBlg 2 fcii;^?iS&i: ^tte^ff ^ coFflfcm 2 ^ ^ ^-^^^^ ^ ^ 

tC>Ci X. 6 r ^ ^4^^ i: 6 if ^11 2 JCIB« cot' 7^ ^ 

y-;^35?ftijfBlf2y- h ^cfiisis i 

y-::^t^nmm.i^{^^m^n. h^^-mnms mo 

^2 y- K^fii^iSc^iX'Sms MO s h ^>^^;^;xi^ t , 

3 MOS hy Vv>:^^(7> Ki^-r>:$^Sf^^n. y— y^ 
ji^^tttimiKci^jg^^tt^me MO s h ^v^:^^.^?^ 
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y ;2iMiU stim 2 y - ^ ti, y-- h J^ku si'.m 2 

A;^jft^^d^Si:^jri^;{'i-5m7Mos h-^v-v>y;^^. 
Ki^-Y vt^RlifP,!K7 MOS V'7^^-::^:^^<r>Y\y^ i^iy^ 

^^'^^xx. ¥-v\:-m'K\m2.xti\t%tm%s\:^x\.. y- 

fltrlHfS? MOS hy^'^^^^^^oKi^^f >'Jcftli?flm2Ui 
t^^t'^mf^ ^ i-i S c ^ <i: 5 If 5 tr.asifccoir 

A;':?^t-§-z5^^^^J^^i^^m9 mo s h v y-v^y^^ <^ , 

::^d^fiKrfa|g3 y- Kt^^^^ixsmi 0 MOShy>' 

v>y. ^ ^ , 

— Vff^mmn^ MOS hy KU'-f 
^i^^l^l 1 MOS Vy:yiy:^^h. 

— h:d^Hiitam9 MOS h^y^^;^^?'co KU'-f y^jw^j^ 
^ixsmi 2 MOS Vyi^^J^:^^ t^m^^^h^m 

[fi^JtJl 9 ] m 1 « tuff #^U«m X^^T-A^-i^}^ 

i^/ux v) t>^ffitt;fi^iai'^m2T^i*7^>r't^^i>/u^^-r5 

^ 1 A :^ ft -i- ^ ^ ^ -ti- 6 ^ IE in *S . 

mum 1 A;^ft-^{ci^;^ LTMiam i «tt5ff ^ 

lis^ftig 1 0 ] fttjtattJEtmssi^m 2 «iaift #*^tJ^^ 3 

#jfS5g^mii]lfe&J^fifeM 2A:^fg#tc/MS^Lrfifam2«^ 

[ifjt^iii 1] v"^7^^if^i^;H«iElHlJiSi^, 
Bt^fsml^tFt^^Ism2m^^a^(cm^6^^c^^^i^, mllB 

1 0 \z.um,(0'7'zi.v' ^ if i> ;u-«iElHll&. 
IK^Jgi 2] fttjtamiSJWt-^J^iJ^ n 5/yft:§-T-fo 
9. flfllES2SJffllfS#l^eiIfa«l*Jffll^-^(^«*IW«ti5^ 
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[ti^^g i 5] Htrfemijifmt^J: ^9^Citm^ffi{:^/MT 
ftlJlE-'^-r r :^mEEIiV b+V c-VDD-GND{CJ; i?tf 

V b 2 J - KiomHr-^ ^9 . V c i^im 3 y - Kt^^m 

[0 0 0 1 ] 
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[0 0 0 3] L**L, SDRAMfl^, iy^T^^tiy 

bJ^Cl/^/S:*5>, -^Vi^ n -:f-;^D R AMi: D R AMci V h n 
-^^COP^(0«igci{)i, -r/^tP^, :^^i9#f^^ OtT);;^^!; 

f ^ I. ^ -f » b T - ^ :d ^ A ai ;^ ^ n S 7^ ^ r / u 
— ^ l^— h (DDR) SDR AM;ei^lB^^ixri^<5o 

[0 0 0 4] DDR SDR AMJ^^y-f hR AM^< 
;^DRAM (fijlT, y-Yl^^ hRDR AMi:l/^5) tC^o 
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[0 0 0 6] mm°\]^i 3\tm:^^^ i n, i nb 
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[0007] m2n. mi co^^adis^ 1 3 cosssia^^ 
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S Vy^^iy:^^ K u>< vtcWSP.IS i MO 

h Jcis^itam 3 MOS Ku-^^- 

5 MOS h y >'v^:^<5^ Ku-Y >^t::StJtB^3 J — Vt^ 
^/^^n, y-ht^fitllBm3 MOS h K 

MOS h^>'c;^:=^^^^^i;tSo 

[0 0 1 4 ] Stii2m2 tH;^? K^^^^ll. V--:^if^'^VM 

ixSfgTMOS h^>'i>::^^^. Y \^ ^ -^\zWiU%l 
MO S h ^ y-v^^^^J^tD hf::tfr 
12^2 A;^3ft*:5^m;t}D$n, y"-;^:d^mjfam 3 y- K(c 
^/f^^n-sms MOS h^>v^;^^$'^ ^^ix., fitam 

7 MOS h^V^^:?^^^?? KU'-r y|'fllTl5^2 ttJ;^7«:6^ 

[ 0 0 1 5 ] Htjie^-^Si&f^, y"-^;&^Ntjffi^2 y — K 
tc^^^ix. h{ctijfsB2A;^(t-^>d^^:?]D$ixsm 

9 MOS h7>'v^>^^^. KU^>'{:iSfrl2||9 MOS 
A;^?ff^3i^S7;!lD^n. y-:^:d^fttJ|Em3y-~ Ktc^.^^ 

ixs^io MOS fltrtama^miEi:! F 

u^i^JttJ^y-^^a^^ii^jBS^ix, ^- h;5^mfaf|9 
MOS v^:;^y.i?^o Ki^-ry-jc^l^^nefli 1 m 
OS h^vv>>^<5^<i:. fifJia^jgiiiimmt:! Ki^-r ^-^tj^y- 
;^:dS#t5i«Jl^$n. hiS^fllEmO MOSh7>*^> 

^'^iJ'tT^ FU-f V^Cg^Jgg^n^lSl 2 MOS h^^'^^;^ 

[0016] i^^mzX.^^ z^'T ^-^^ ^ Ji^W£Ml^ 

«i aift#s t/m 1 -t" ^ 7^ ^ "9- -f /I- ^r-r s B 1 wfflift 
i^i^m2v=^^x^i^-^ ^j\-^^i-^miAtim-^^m± 

tL, miismi A;^jff-§-{^i^^^LTttitami^t>^m2m« 

Y r ;^ W W-r -5 r ^ IhII6& ^ ^^i :t ^ c 
[0017] ffrlEftjEEalJISl^m 2 ^^lti5ft#S:tJ^II 3 t^^l 

7^ ^ i^ ^ ^ 6 B 2 M ffl] ft ^ L r SfJlEm 3 

i^/i-^^t^SS2A;^jft-§-^-^^^'if:. fltllE1^ttiIs]ISIl 
Sfjga® 2 A;t?ft^{cjrt;^s: LrgfiiEm 2 majm-g-^^^^f 
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[0018] r:^ y' ^ '/-^ :^yi-1t.TELa]S&J:i, sUsam l 
xmU% 2 m«J?.<- t^.S<v6<j^':«S^ ^ix> mtam 2 A/J(t 
-©•(ij^^^ L r mrsiv< r ifil K <^ -gL^Sf ^ -i^: s 

[0019] fiflla^?! 1 M^Wft-^-l^ ni 5/ m^jX-h ^ > 

ftniam 2 mmm^nmmw^ i ffli»ft^-(7)ffi«6^?fc ^ n ^/ 

mmm^^m^-X'h ^ . mm% i ^mt^Rnmnm 2 

«l tii ft 1 ^ ti M 6^ ft ^ ^ s o 
[0 0 2 0] BuIB^r^x^'!^'Yi^/HfiEIii*&l:3:, HtflBm 
1 A;^fi#tcjt:i§: ur Hfjiam 1 ^ft mm-^^^J^r y 

L T Stj Sam 2 y^ft # ^ r *i -y- 

[0 0 2 1 ] mmn.mmzx.^^\:.fz.nm\^^<^r::^m. 

ffi(cj^;^LTfitifami F^^^"<. Strffim 2 ffi;^? F^ 
^ ^ r ;^ |a] lis ^ ^ o 
[0 0 2 2 ] StjIS/^-f r:^il:jEi^ imn'P<r>mx y — F 

fltifg/N'Yr::^msl:iV b+V c -VDD- 

V c i^ms y — FomHT'^ 0 , vDDi^ma^^jffi 

[0 0 2 3 ] 

[0 0 2 4] gI3^^. *^e^co-^ifeJl^^i{cJ;6«^ffi[m 
l&l 3 AlitifflW?!^:^ n 5/ iJrft^^C LK. C L K B 

i^:i§:Lri§l 1 (r>^lEmm \ Od^^)tb:^^ixfc*i1te^?^«?A 
:^ft#MiN, iNB€rS{t-f5. :l:lx. ttiElils&to 

u\ =K:iE[m]^c7)A*fS#-l^*iffiW?^i;MWt^^ 
CNTL, CNT L B i£rttM-f 'S^-B'tj^b^. 

[0 0 2 51 *-%8^f^^S«l£UlfilS&i 3 A(^. Bim;^7 
Fy-r^<3 1 . ga^^YTJ^mi^ 3 3 . mmuz 5 , :ii 

40 zmtl F^-f /<3 9^t/A#fi^[Ill&&3 7<£:{ii:tSo 

[0 0 2 6] mitis^ Ft-Y-'O if^ti4iW/£A;^?ft# 

I N B {ci^;^ L-rB 1 ilttUff *D E T E c T <^://ur ix 
-T^^/cl^r/u^r^i/'f Ml tti;^i F^-Y^^ 3 1 m 
3\z7!^^tit'X5\z^ PMO s h 7 :^v>;^iJ'M3^r/N 
MOS \-y:yi>:^^Mii:m'^^o b'^>'iy:^^M3». 
rjMKD \^ iyyf a;^j ft^ i nb 

It hT>'^:>:^^M3^iu5Mioy- hJcA:^^ix^o M 

H^ffift^DETECTfiMOS h^Vv^^^i^MS, M 
ico F^-Y>*^^fcl3;ti$ix, mi =^f--^'''^^>'^C 1 «® 1 

50 ii^mm-^9^>'t^mm.&GNr)t(om\zmfs.m\z.mm, 
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^l.Xm2m\m-^^ E T E C T B ^://UT y'^^t'Jt 

v>:;^^M4&t/M2co^'- ht'A;b^ix^« ^/^^ :^ 2 
l^a^fa^-DETECTBriMOS h '7 >- v^:^ <5^M 4 , M 

[0 0 2 8] ^iS^mS 5\tmi y - FNOD A^omJEH-C 

:i^m2y" KNODB{c^^^i^&PMOS h^Vv^:^ 

[0 0 2 9] l^feWlMIgSl 3 Al^, y — ^^Jg-g-^n^^NM 
OS hy:yiy:^^MiRnM2<DMRV^:^ — :^f^^^th 
fcPMOS h v>'v^:^^^M3&t/M4 ^Sii L.f^«it^ 
^-rSo :i60«ati^tfFl5y-:=^g-g'^comiffi:^7'r y 1^ 

1 ^r>'M 2^f:i\tM 3 ^t/M 4 jl^ (d;^^ l^^S^) 

bf'^^oT, y-;^M'^^frc>(gffl^ixyt ^T>' 
[0 0 3 0] mmU3 5 t brlbfp-rSNMOS h7 V 
v^:?^^ M9fi:t/PMOS Ml l(D/-<^r 

3 AOi$t-^d>b#^i^^ixS*i-^. ^1*1 
mff#DE TECTS:tl^m2^*Wft-§-DE TECTB 

CO i-^/Hima^mEEV d d g n d (c|&?p 

[0 0 3 1 ] ga/'<^T;^[His^3 3{^y— ;^;^l^m2y — 
KNODB(c«M^n, h(cti«S«)5^£A;^fB-^ I N 

B}&^^jD^tl5PMO S h^>'^^:^i5^M7Xt;« Klx-f >- 
(CPMOS h ^ >'v>>^>?'M7 CO F U-f ^'d^^gSSSiX. -^^^ 

— htcti1t6<35^.^A:^fa-i- 1 NB:e^^;DD^n, y— -x^d^ffj 
ie|g3y- FNODClC^^^ixSNMOS h v:/v>:j^ 

[0 0 3 2] ea^Mr;^lHlS&3 3t?5ffi#J^-r5NMO 



(O) 2002-135105 

8 

m^)ti:?^:)ji'Sry I NBt^.]; ^;®jWr-^«3 5<?>NMO 
S V^;^^^yM9S:rJ^PMOS h^^-i^^^^M I ICO 

[0 0 3 3 1 ^^m-Stm^S 7l^lia/<-^TJ^IH]^3 3 
T*^6o ^W^^I^E^3 7«^y-:^/5^m2y- FNOD 
OS h ^^'^^^^'t^MS , Fl^-OtCPMOS h^Vv^^ 

p-n;tJP$ia, y— j^ji^m 3 y-- FNODCj^S^Mi^ti^N 

MOS h^>'^x;:<>$^M6 mjit'^H V D D F U'-^' > 
&tJ^y-:^}i^*iiS§l0g^ti, -^r^- h:d^PMO S h^^-v^ 
>^^M8cn F ^-i^^fit^ixS PMO S Vy^^^yy^^ 
Ml 2^U^@itlimjffiGND(c FU-^ >'-SLt/y--;^:i^^ii 
hid^PMOS h^>v^;^^M8(?> FU'Y 
>^C®^^i^-5NMO S h^Vv^^^^Ml 0 ^^iX-^o 
^d? [0 0 3 4 ] NMO S h i$^M6 CO#f^|^g a^'^ 

■YT>^Ih1^3 3C0NMOS h ^ > i^M 5 (T^-etl <h li] 

PMOS h^>'v^;^i5^M8(?:>4#tti^ Sa^^^ 

r;^(°]£&3 3(7>PMOS h7 Vv^;^^M7^0-^i^^^^ — 
r^?-6. ^t^. NMO S f>^>'v>;^^5^Ml 0 (04#ttt^m 
^Sil^.3 StDNMOS h ^ >'v>>'.^M9 IrI — 

I?, PMOS h^>'S>:^<5'Ml 2(7)ff#teJimi«J13 5(73 
PMOS h ^ V^>;^:?^M1 1 (7:)^;h.<b P — T"^b^o 

[0 0 3 5] j^TT'i^. ;*;^0jE;:)-^ifej]0tlt;iJ;S«tti 

HJS&l 3 A(Da^t^f¥*ffl(^1^8^-r6o AAfS^IN&t!^ 
30 tiM«I>'^A;^Jfs# I NBf*tiM6*3T'*>S?tJ^. SiP>^<o« 

:i:±, ^effi6^/.tA;^ft-^ I NBtcov^ro;9^i^^^-r6o 

[0 0 3 6] ^^mmf^?^Mt% I NB^d^miSmffiVDD 
r-^^PfllC, h7>'^>;^^5'Ml^U^M5J^i5'-:/:^>'^ 
ti, h7>'^:^:^i5^M3S.t/«M7t:i^'->':^:7 L 
rc:j^or, h ^>v^:^>5^M5Jimi!^mffVDDi^3 J 
— FNODCoaffiv c i:£7:>^> VDD-V 

c (citfiTij-r-smffi^ii 1 y— fnod A:&»bsii9 w-r. 
[0 0 3 7] ^fc. ^i«e^i<eAjftft^i NBd^ggitmm 

40 >d-:7^ti, h7>v^;^^M3^u«M7{^^$^->;r>^^ti 
L;fcd5or, h^>'^>;^^M7j^«tfemmGND^ 

112 y — FNODBCOmjEV b ^CO^. -f^i^-^, Vb 
-GND{Ci±;^iJ^6^i5lE^m 1 y- FNOD AtC^J^-r. 

[0 0 3 8] Lfc;5^oT, H 1 y - FN O D A{C|:i^j?) 
ar^{c»6jE{cft(;>fit{cH:«?iJ-r5mi«;d«Aor< "T 

(tatt6<3;^.?A;t?ft#i NB:a^ r-^^^ 

r^) X (Vc-VDD) + (ti«e^?'.^A;^fa# I NBA^' 

'r-^-s^K) X (vb-GND) r-^So 
[0 0 3 91 01 a^ttiEniss 1 0 d«:E«^s^tc^fn 

50 7*^x>f i^^^/^;$^^*iE^n/::IK^^:^^£So 
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SmWJ: »5 t^/h^itnj^f. S2 KNODBcT^mjEV 
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